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(54) METHOD FOR GENERATING WORKFLOW AND WORKFLOW GENERATING PROGRAM

(57) A method for generating a workflow includes:
generating multiple candidate workflows by making a
modification to part of an existing workflow that defines
multiple condition branches and following contents at re-
spective destinations of the condition branches; obtain-
ing KPI fluctuation vectors one for each candidate work-
flow from the existing workflow; generating multiple syn-
thesized policies by synthesizing two or more of the KPI
fluctuation vectors; calculating, when one of selected

routes of multiple candidate workflows contains the mod-
ifications, a KPI predicted value of each synthesized pol-
icy by reflecting a weight parameter on the KPI fluctuation
vector, the weight parameter being set such that a weight
for a modification to an upper point of the selected route
is higher than that to a lower point of the selected route
among the modifications; and outputting a workflow of
one of the synthesized policies the KPI predicted value
of which satisfies a target value.



EP 4 300 390 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[Technical Field]

[0001] The embodiment discussed herein relates to a method for generating a workflow and a workflow generating
program.

[Background Technique]

[0002] In the practice of policy planning, policy plans are prepared based on consideration, experience, and assump-
tions, which makes it difficult to achieve the policy index (Key Performance Indicator: KPI) target. For the above, demands
have been arisen for generating an achievable policy based on evidence-based KPI prediction at a policy planning stage
and presenting the generated policy to a policy developer in advance.
[0003] Conventionally, in regard of a policy candidate, for example, a technique has been proposed which predicts a
KPI of a policy from integrated data including various types of data and supports decision-making in policy planning.
[0004] For example, as integrated data, a history of daily health-information, a history of diagnosis results, a history
of lifestyle habits, and a history of examination results for each individual local resident are prepared in advance.
[0005] Then, as policy KPI prediction, "when a policy candidate is executed, the probability of becoming obese within
a predetermined period is predicted (at three levels of high, medium, and low)" for individuals in the target regional area.
[0006] In setting a policy candidate, for example, a policy goal of "reducing the prevalence of obesity in adults in the
target regional area to 25 %", a policy candidate of "implementing exercise and nutritional guidance by physicians for
young people living in the regional area", and a KPI of "prevalence of obesity in adults in the regional area" are set.

[Related Art Reference]

[Patent Document]

[0007]

[Patent Document 1] Japanese Laid-open Patent Publication No. 2022-14106
[Patent Document 2] Japanese Laid-open Patent Publication No. 2005-332270
[Patent Document 3] Japanese Laid-open Patent Publication No.2017-208035
[Patent Document 4] Japanese Laid-open Patent Publication No.2021-72022
[Patent Document 5] Japanese Patent No. 6799313

[Non-Patent Document]

[0008] [Non-Patent Document 1] Konstantinos Moutselos; Dimosthenis Kyriazis; Ilias Maglogiannis, "A web based
modular environment for assisting health policy making utilizing big data analytics", [online], July 23-25, IEEE, [Retrieved
on June 15, 2022], Internet <URL: https://ieeexplore.ieee.org/document/8633625>

[Summary of Invention]

[Problem to be Solved by Invention]

[0009] However, in such a conventional method for aiding decision-making on policy planning, it is difficult to generate
a new policy when a KPI of a policy is predicted and it is determined that the policy is unable to reach the goal. For
example, when the predicted result of KPI "prevalence of obesity in adults" is 30% in the original policy candidate, the
policy developer needs to reconsider a policy candidate in person because the predicted result does not reach KPI target
of 25%, which makes the development complicated.
[0010] Therefore, a method of regenerating a new policy in case where the original policy does not reach the goal is
also known. For example, a synthesized policy is generated by combining multiple policy candidates, and such synthe-
sized policies are listed as many as conceivable. For example, if N policy candidates are present, N-th power of two
synthesized policies are generated. Then, KPI prediction is sequentially performed on each of the synthesized policies,
and when a policy candidate that can reach the goal is found, the policy candidate is adopted.
[0011] However, in this method, an increase in policy candidates exponentially increases combinations of synthesized
policies. Therefore, since KPI prediction of all synthesized policy is simulated, the computational load is increased.
[0012] In particular, when many parameters that can be varied in the policy are present, combination of synthesized
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policy becomes enormous and the computational load for simulating KPI prediction increases to an unrealistic level.
[0013] As one aspect, one of the present invention is to generate a workflow that achieves a higher KPI on the basis
of an existing workflow.

[Means to Solve the Problem]

[0014] According to an aspect of the embodiments, a computer-implemented method for generating a workflow in-
cludes: generating a plurality of candidate workflows by making a modification to part of an existing workflow, the existing
workflow defining a plurality of condition branches and following contents at respective destinations of the plurality of
condition branches; obtaining a plurality of KPI (Key Performance Indicator) fluctuation vectors one for each of the
plurality of candidate workflows from the existing workflow; generating a plurality of synthesized policies by synthesizing
two or more of the plurality of KPI fluctuation vectors; calculating, when one of selected routes of the plurality of candidate
workflows contains a plurality of the modifications, a KPI predicted value of each of the plurality of synthesized policies
by reflecting a weight parameter on the KPI fluctuation vector, the weight parameter being set such that a weight for a
modification to an upper point of the selected route among the plurality of modifications is higher than a weight for a
modification to a lower point of the selected route among the plurality of modifications; and outputting a workflow of one
of the plurality of synthesized policies the KPI predicted value of which satisfies a target value.

[Effect of Invention]

[0015] According to an embodiment, a workflow that achieves a higher KPI based on an existing workflow can be
generated.

[Brief Description of Drawings]

[0016]

FIG. 1 is a diagram illustrating a method for predicting a KPI of a synthesized policy according to a related art;
FIG. 2 is a diagram is a diagram illustrating a CKD (Chronic Kidney Disease) following framework in a specific
checkup in the form of a workflow;
FIG. 3 is a diagram illustrating a method for generating a synthesized policy using KPI prediction of FIG. 1;
FIG. 4 is a diagram illustrating an example of a result of node allocation and a result of KPI provisional prediction
with respect to the method for generating a synthesized policy of FIG. 3;
FIG. 5 is a diagram illustrating an example of a result of node allocation and a result of KPI provisional prediction
when the influence ranges of perturbations overlap in a method for generating a synthesized policy using KPI
prediction;
FIG. 6 is a block diagram illustrating an example of a hardware (HW) configuration of a computer that achieves the
functions of a workflow generating apparatus according to an example of one embodiment;
FIG. 7 is a diagram illustrating an example of a functional configuration of the workflow generating apparatus of the
one embodiment;
FIG. 8 is a diagram illustrating a policy workflow in the workflow generating apparatus of the one embodiment;
FIG. 9 is a diagram illustrating an example of a method for adding a perturbation in the workflow generating apparatus
of the one embodiment;
FIG. 10 is a diagram illustrating an example of a method for generating a policy candidate in a policy candidate
generating unit of the workflow generating apparatus of the one embodiment;
FIG. 11 is a diagram illustrating an example of multiple policy candidates generated by the policy candidate generating
unit of the workflow generating apparatus of the one embodiment;
FIG. 12 is a diagram illustrating a process performed by a policy candidate KPI predicting unit of the workflow
generating apparatus of the one embodiment;
FIG. 13 is a diagram illustrating an example of a state of each individual and a result of allocating an intervening
node for each policy candidate in the workflow generating apparatus of an example of the one embodiment;
FIG. 14 is a diagram illustrating a result of predicting a KPI of each individual for each policy candidate in the workflow
generating apparatus of an example of the one embodiment;
FIG. 15 is a diagram illustrating a method for calculating a KPI predicted value by the policy candidate KPI predicting
unit of the workflow generating apparatus of an example of the one embodiment;
FIG. 16 is a diagram illustrating an example of an ultimate KPI predicted value predicted by the policy candidate
KPI predicting unit of the workflow generating apparatus of an example of the one embodiment;
FIG. 17 is a diagram illustrating a method for generating a fluctuation vector by the policy candidate KPI predicting
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unit of the workflow generating apparatus of an example of the one embodiment;
FIG. 18 is a diagram illustrating an example of a fluctuation vector generated by the policy candidate KPI predicting
unit of the workflow generating apparatus of an example of the one embodiment;
FIG. 19 is a diagram illustrating an example of a functional configuration a synthesized policy provisional KPI
predicting unit of the workflow generating apparatus of an example of the one embodiment;
FIG. 20 is a diagram illustrating a process performed by the synthesized policy provisional KPI predicting unit of the
workflow generating apparatus of an example of the one embodiment;
FIG. 21 is a diagram illustrating an example of combination patterns of weights applied to perturbations in the
workflow generating apparatus of an example of the one embodiment;
FIG. 22 is a diagram illustrating a process performed by a weight adjusting parameter calculating unit of the workflow
generating apparatus of an example of the one embodiment;
FIG. 23 is a diagram illustrating a flow depth of a policy workflow in the workflow generating apparatus of an example
of the one embodiment;
FIG. 24 is a diagram illustrating examples of a weight pattern and an adjusting parameter of the workflow generating
apparatus of an example of the one embodiment;
FIG. 25 is a diagram illustrating a synthesized policy after weight adjustment with a weight adjusting parameter in
the workflow generating apparatus of an example of the one embodiment;
FIG. 26 is a diagram illustrating a process performed by a combination determining unit of the workflow generating
apparatus of an example of the one embodiment;
FIG. 27 is a diagram illustrating an example of a KPI target in the workflow generating apparatus of an example of
the one embodiment;
FIG. 28 is a diagram illustrating a process performed by a synthesized policy actual KPI predicting unit of the workflow
generating apparatus of an example of the one embodiment;
FIG. 29 is a diagram illustrating an example of outputted information generated by an output controlling unit of the
workflow generating apparatus of an example of the one embodiment;
FIG. 30 is a flow diagram illustrating an overview of a process performed in the workflow generating apparatus of
an example of the one embodiment; and
FIG. 31 is a flow diagram illustrating a detailed process performed by the workflow generating apparatus of an
example of the one embodiment.

[Description of Embodiment(S)]

(I) Related Technique:

[0017] The following method can be conceived as a method of performing KPI prediction of synthesized policy described
above. FIG. 1 is a diagram illustrating a method for predicting a KPI of a synthesized policy according to a related art.
[0018] First, KPI prediction is performed on an existing policy (one piece) and policy candidates (N pieces at the
maximum) serving as sources of synthesis. In FIG. 1, the reference symbol A is a diagram illustrating a result of KPI
prediction, and results of KPI of one existing policy and two policy candidates (policy candidates 1 are 2) are plotted in
a coordinate space having a vertical axis and a horizontal axis defined by the KPI #1 and the KPI #2, respectively.
[0019] Next, a vector (referred to as a KPI fluctuation vector) indicating a difference between a KPI predicted value of
the existing policy and a KPI predicted value of each policy candidate is obtained.
[0020] In FIG. 1, the reference symbol B illustrates respective KPI fluctuation vectors indicating the differences between
the policy candidates 1 and 2 and the existing policy indicated by reference symbol A.
[0021] A value obtained by simply adding respective KPI fluctuation vectors of the policy candidates to the KPI predicted
value of the existing policy is regarded as a predicted value of the synthesized policy.
[0022] In FIG. 1, the reference symbol C denotes a synthesized policy generated (predicted) by adding KPI fluctuation
vectors of the respective policy candidates indicated by the reference symbol B.
[0023] Here, the policy may be represented in the form of a workflow in which multiple condition distributions and
multiple nodes are combined. In addition, a workflow representing a policy may be referred to as a policy workflow. A
policy workflow may include an element except for a condition branch and a node.
[0024] FIG. 2 is a diagram illustrating a CKD (Chronic Kidney Disease) following framework in a specific checkup in
the form of a workflow.
[0025] In FIG. 2, the reference symbol A illustrates a CKD following framework in a specific medical checkup, and the
reference symbol B illustrates a workflow of the following framework illustrated in the reference symbol A.
[0026] In the specific medical checkup (specified checkup), for example, the respective determination branches for
results of tests such as "whether the eGFR test value is less than a predetermined threshold (for example, 50ml/
min/1.73m2)" and "whether the urinary protein is 2+ or more" correspond to condition branches in the workflow.
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[0027] In addition, the "treatment by a nephrologist", "health guidance by a primary care physician", and "treatment
by a diabetic specialist" specified as the results of the respective determination branches correspond to the nodes in
the workflow. In these nodes, the nodes may be referred to as intervening nodes because they are accompanied by
intervention by any of a nephrologist, a primary care physician, and a diabetic specialist.
[0028] In the policy workflow, multiple condition branch are sequentially traced based on individual state data of the
individual of a target to the policy, and nodes allocated to the individual are determined. A node corresponds to a following
content reached at a branch destination in a workflow.
[0029] FIG. 3 is a diagram illustrating a method for generating a synthesized policy using KPI prediction of FIG. 1.
[0030] In FIG. 3, the reference symbol A represents an existing policy. The reference symbol B represents a policy
candidate 1, the reference symbol C represents a policy candidate 2, and the reference symbol D represents a synthesized
policy.
[0031] The policy candidate 1 indicated by the reference symbol B is obtained by adding a perturbation A to the existing
policy, and the policy candidate 2 indicated by the reference symbol C is obtained by adding a perturbation B to existing
policy. The synthesized policy indicated by the reference symbol D is a combination of the policy candidate 1 and the
policy candidate 2.
[0032] A perturbation is a predetermined change given to the policy workflow within a predetermined range. A pertur-
bation may be given to the element (e.g., a condition branch, or a node) that constitute a policy workflow. The prede-
termined change may be, for example, an increase in the criterion parameters of a condition.
[0033] As a premise, in order to perform KPI prediction using a policy workflow, a workflow is applied to all the policy
target persons, the number of persons to be allocated to each node is calculated, and KPI prediction is performed on
the basis of results of allocation to the respective nodes. For example, KPI of the prevalence of obesity morbidity is
increased if the number of persons allocated to the obesity guidance is small.
[0034] FIG. 4 is a diagram illustrating an example of a result of node allocation and a result of KPI provisional prediction
with respect to the method for generating a synthesized policy of FIG. 3.
[0035] On the basis of the premise described above, as illustrated in FIG. 4, the result of node allocation of the policy
candidate 1 and the result of node allocation of the policy candidate 2 are obtained.
[0036] In the reference symbol B of FIG. 4, a change (fluctuation of a result of allocation) in the number of persons
allocated to a node by the perturbation A is indicated by a number with parentheses. Similarly, in the reference symbol
C of FIG. 4, a change (fluctuation of a result of allocation) in the number of persons allocated to a node by the perturbation
B is indicated by a number with parentheses.
[0037] In the embodiment illustrated in FIG. 4, a result of node allocation of the synthesized policy can be obtained
by adding the result of node allocation of the existing policy, the difference between the result of node allocation of the
existing policy and a result of node allocation of the policy candidate 1 and the difference between the result of node
allocation of the existing policy and a result of node allocation of the policy candidate 2.
[0038] Therefore, it is reasonable to determine a KPI predicted value of the synthesized policy by adding a KPI predicted
value of the existing policy and KPI fluctuation vectors of the policy candidates 1 and 2.
[0039] However, if the influence ranges of the respective perturbation overlap, the influence of an upper perturbation
largely affects but the influence of a lower perturbation less affects, so that this method does not correctly function.
[0040] FIG. 5 is a diagram illustrating an example of a result of allocating nodes and a result KPI provisional prediction
when the influence ranges of perturbations overlap in a method for generating a synthesized policy using KPI prediction.
[0041] In the example illustrated in FIG. 5, the perturbation B of the policy candidate 2 is included in the influence
range of the perturbation A of the policy candidate 1, which means that the influence range of the perturbation A of the
policy candidate 1 overlaps the influence range of the perturbation B of the policy candidate 2. If the influence ranges
overlap, the same policy target person may pass both influence ranges.
[0042] The upstream side of the workflow is called upper, and the downstream side is called lower. In the embodiment
illustrated in FIG. 5, the perturbation A of the policy candidate 1 corresponds to an upper point and the perturbation B
of the policy candidate 2 corresponds to a lower point.
[0043] Since, when the policy candidate 1 and the policy candidate 2 are synthesized, the policy candidate 1 on the
upper point is dominant, the result of node allocation of the synthesized policy is not a simple sum of the respective
difference of the results of node allocation of the respective policy candidates 1 and 2.
[0044] Therefore, the KPI predicted value of the synthesized policy is not a simple sum, and KPI prediction may be
erroneously estimated even if the KPI predicted value of the existing policy and KPI fluctuation vectors of the policy
candidate 1 and 2 are added.
[0045] Therefore, in an information processing apparatus 1 serving as an example of the present embodiment, when
policy candidates to be synthesized are synthesized and the influence ranges of perturbations overlap, a more precise
KPI can be predicted by considering the influence on a lower perturbation (at a lower point) from an upper perturbation
(at an upper point).
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(II) one embodiment:

[0046] Hereinafter, one embodiment of the present method and program for generating a workflow will now be described
with reference to the accompanying drawings. However, the following embodiment is merely illustrative and is not
intended to exclude the application of various modifications and techniques not explicitly described in the embodiment.
Namely, the present embodiment can be variously modified and implemented without departing from the scope thereof.
Further, each of the drawings can include additional functions not illustrated therein to the elements illustrated in the
drawing.
[0047] The workflow generating apparatus 1 generates a workflow that can achieve a higher KPI on the basis of a
workflow of an existing policy (existing policy workflow).

(A) Example of Hardware Configuration

[0048] The workflow generating apparatus 1 according to the one embodiment may be a virtual server (VM; Virtual
Machine) or a physical server. The function of the workflow generating apparatus 1 may be achieved by one computer
or by two or more computers. Further, at least some of the functions of the workflow generating apparatus 1 may be
implemented using Hardware (HW) resources and Network (NW) resources provided by cloud environment.
[0049] FIG. 6 is a diagram illustrating an example of a hardware (HW) configuration of a computer 10 that achieves
the functions of the workflow generating apparatus 1 according to an example of one embodiment. If multiple computers
are used as the HW resources for achieving the functions of the workflow generating apparatus 1, each of the computers
may include the HW configuration illustrated in FIG. 6.
[0050] As illustrated in FIG. 6, the computer 10 may illustratively include a HW configuration formed of a processor
10a, a graphic processing device 10b, a memory 10c, a storing device 10d, an I/F (Interface) device 10e, an IO (In-
put/Output) device 10f, and a reader 10g.
[0051] The processor 10a is an example of an arithmetic operation processing device that performs various controls
and calculations. The processor 10a may be communicably connected to the blocks in the computer 10 via a bus 10j.
The processor 10a may be a multiprocessor including multiple processors, may be a multicore processor having multiple
processor cores, or may have a configuration having multiple multicore processors.
[0052] The processor 10a may be any one of integrated circuits (ICs) such as Central Processing Units (CPUs), Micro
Processing Units (MPUs), Accelerated Processing Units (APUs), Digital Signal Processors (DSPs), Application Specific
ICs (ASICs) and Field Programmable Gate Arrays (FPGAs), or combinations of two or more of these ICs.
[0053] The graphic processing device 10b executes a screen displaying control on an outputting device such as a
monitor included in IO device 10f. Example of the graphic processing device 10b are various type of arithmetic operation
processing apparatus, and include ICs such as Graphics Processing Units (GPUs, APUs, DSPs, ASICs, and FPGAs.
[0054] The memory 10c is an example of a HW device that stores information such as various types of data and
programs. Examples of the memory 10c include one or both of a volatile memory such as a Dynamic Random Access
Memory (DRAM) and a non-volatile memory such as a Persistent Memory (PM).
[0055] The storing device 10d is an example of a HW device that stores information such as various types of data and
programs. Examples of the storing device 10d include a magnetic disk device such as a Hard Disk Drive (HDD), a
semiconductor drive device such as a Solid State Drive (SSD), and various storing devices such as a non-volatile
memory. Examples of the non-volatile memory include a flash memory, a Storage Class Memory (SCM), and a Read
Only Memory (ROM).
[0056] The storing device 10d may store a program 10h (workflow generating program) that implements all or part of
various functions of the computer 10.
[0057] For example, the processor 10a of the workflow generating apparatus 1 can achieve the functions of generating
a workflow to be detailed below by expanding the program 10h stored in the storing device 10d onto the memory 10c
and executing the expanded program 10h. In the storing device 10d, various data pieces generated in the course of
processing performed by each element (see FIG. 7) that achieves the function as the workflow generating apparatus 1
may be stored.
[0058] The I/F device 10e is an example of a communication IF that controls connection and communication between
the present computer 10 and another computer. For example, the I/F device 10e may include an applying adapter
conforming to Local Area Network (LAN) such as Ethernet (registered trademark) or optical communication such as
Fibre Channel (FC). The applying adapter may be compatible with one of or both wireless and wired communication
schemes.
[0059] For example, the workflow generating apparatus 1 may be communicably connected, through the IF device
10e and a network, to another non-illustrated information processing apparatus. Furthermore, the program 10h may be
downloaded from the network to the computer 10 through the communication IF and be stored in the storing device 10d,
for example.
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[0060] The IO device 10f may include one or both of an input device and an output device. Examples of the input
device include a keyboard, a mouse, and a touch panel. Examples of the output device include a monitor, a projector,
and a printer. The IO device 10f may include, for example, a touch panel that integrates an input device and an output
device. The output device may be connected to the graphic processing device 10b.
[0061] The reader 10g is an example of a reader that reads data and programs recorded on a recording medium 10i.
The reader 10g may include a connecting terminal or device to which the recording medium 10i can be connected or
inserted. Examples of the reader 10g include an applying adapter conforming to, for example, Universal Serial Bus
(USB), a drive apparatus that accesses a recording disk, and a card reader that accesses a flash memory such as an
SD card. The program 10h may be stored in the recording medium 10i. The reader 10g may read the program 10h from
the recording medium 10i and store the read program 10h into the storing device 10d.
[0062] The recording medium 10i is an example of a non-transitory computer-readable recording medium such as a
magnetic/optical disk, and a flash memory. Examples of the magnetic/optical disk include a flexible disk, a Compact
Disc (CD), a Digital Versatile Disc (DVD), a Blu-ray disk, and a Holographic Versatile Disc (HVD). Examples of the flash
memory include a semiconductor memory such as a USB memory and an SD card.
[0063] The HW configuration of the computer 10 described above is exemplary. Accordingly, the computer 10 may
appropriately undergo increase or decrease of HW devices (e.g., addition or deletion of arbitrary blocks), division,
integration in an arbitrary combination, and addition or deletion of the bus.

(B) Example of Functional Configuration:

[0064] FIG. 7 is a diagram illustrating an example of a functional configuration of the workflow generating apparatus
1 of the one embodiment.
[0065] As illustrated in FIG. 7, the workflow generating apparatus 1 may illustratively have functions as an existing
policy obtaining unit 101, a policy candidate generating unit 102, a policy candidate KPI predicting unit 103, a synthesized
policy provisional KPI predicting unit 104, a synthesized policy actual KPI predicting unit 105, and an output controlling
unit 106. These functions may be implemented by the hardware of a computer 10 (see FIG. 6).
[0066] The existing policy obtaining unit 101 obtains an existing policy. The existing policy obtaining unit 101 may
obtain an existing policy that has been generated in any known method and stored in a predetermined storing region of
the storing device 10d in advance, for example, by reading the existing policy. Alternatively, the existing policy obtaining
unit 101 may obtain an existing policy from another computer connected via the IF device 10e.
[0067] A policy is expressed in the form of a workflow having multiple condition branches and multiple nodes (intervening
nodes). A workflow representing a policy may be referred to as a policy workflow or a policy flow. An existing policy is
also represented by a policy workflow.
[0068] For each individual target of a policy, intervening nodes allocated to the individual are determined by sequentially
tracing the policy workflow through multiple condition branches on the basis of the individual state data.
[0069] FIG. 8 is a diagram illustrating a policy workflow in the workflow generating apparatus 1 of the one embodiment.
[0070] In FIG. 8, a reference symbol A represents an example of an existing policy workflow. The existing policy
workflow represented by the reference symbol A includes four condition branches L1 to L4 and four nodes (intervening
nodes) #1 to #4.
[0071] The policy workflow has a tree structure, and the starting node side not having a parent (upper side in the
drawing) may be referred to as the upstream side or upper side, and the terminal node side not having a child (lower
side in the drawing) may be referred to as the downstream side or lower side.
[0072] In FIG. 8, the reference symbol B represents a flow definition table corresponding to the existing policy workflow
indicated by the reference symbol A. The flow definition table is information representing the configuration of the policy
workflow, and specifies information of all condition branches included in the policy workflow in the format of a table.
[0073] The flow definition table has description of a branch destination and description of a branch condition. In the
flow definition table indicated by the reference symbol B in FIG. 8, description of a branch destination states that the
flow proceeds to the condition branch L3 if True at the condition branch L1; and the flow proceeds to the condition branch
L2 if False at the condition branch L1, for example.
[0074] In the flow definition table indicated by reference symbol B in FIG. 8, the description of a branch condition states
that true determination is made at the condition branch L1 if the value of the eGFR is less than 50 (eGFR<50), for example.
[0075] In the present workflow generating apparatus 1, the information of the policy workflow may be managed by
using such a flow definition table.
[0076] The existing policy obtaining unit 101 may obtain the flow definition table of an existing policy workflow together
with the existing policy workflow. The existing policy obtaining unit 101 may generate a flow definition table based on
the existing policy workflow.
[0077] The policy candidate generating unit 102 generates a policy candidate by adding a perturbation to an existing
policy workflow.



EP 4 300 390 A1

8

5

10

15

20

25

30

35

40

45

50

55

[0078] FIG. 9 is a diagram illustrating an example of a method for adding a perturbation in the workflow generating
apparatus 1 of the one embodiment.
[0079] FIG. 9 illustrates the four patterns (a) to (d) of adding a perturbation as follows.

(a) Change a condition at a condition branch (for example, change eGFR<50 to eGFR<40)
(b) Reduce condition branches or increase condition branches
(c) Change an intervention type of an intervening node (e.g., change health guidance to visiting guidance)
(d) Reduce intervening nodes or increase intervening nodes

[0080] The policy candidate generating unit 102 generates multiple policy candidates by providing such a perturbation
to a condition branch or a node in an existing policy workflow. The method of providing a perturbation to each condition
branch or each node is defined in advance.
[0081] FIG. 10 is a diagram illustrating an example of a method for generating a policy candidate in a policy candidate
generating unit 102 of the workflow generating apparatus 1 of the one embodiment.
[0082] The policy candidate generating unit 102 creates a policy candidate by, for example, adding perturbation of
the above pattern (a) to the existing policy workflow. At this time, by changing a condition branch added with a perturbation
and/or changing a threshold of the same condition branch, variation of the perturbation is increased and multiple types
of policy candidates are generated.
[0083] In addition, when generating a policy candidate by adding a perturbation of the above pattern (b), the policy
candidate generating unit 102 may increase the variation of the perturbations by changing a condition branches to be
reduced and generate multiple types of policy candidates. Similarly, the policy candidate generating unit 102 may
generate policy candidates by adding a perturbation of the pattern (c) or the pattern (d).
[0084] FIG. 11 is a diagram illustrating an example of multiple policy candidates generated by the policy candidate
generating unit 102 of the workflow generating apparatus 1 of the one embodiment.
[0085] FIG. 11 illustrates flow definition tables of each of multiple policy candidates. Each of policy candidate has a
unique policy No., and in FIG. 11, four policy candidates with policy No. 1 to 4 are illustrated. In FIG. 11, a policy candidate
with a policy No. 0 is an existing policy workflow.
[0086] For example, in the policy candidate with a policy No. 1, the threshold of the branch condition L1 is changed
to 40 from 50 of that of the policy candidates corresponding to the existing policy (with a policy No. 0). In addition, in the
policy candidate with a policy No. 4, a branch condition L9 is added from the policy candidates corresponding to the
existing policy (with a policy No. 0).
[0087] The policy candidate generating unit 102 generates multiple candidate workflows (policy candidates) in which
a perturbation (change) is added to a part of an existing workflow that defines intervening nodes (following contents)
that multiple condition branches and branch destinations reach.
[0088] The information of the policy candidates generated by the policy candidate generating unit 102 may be stored
in a predetermined storing region of the storing device 10d.
[0089] The policy candidate KPI predicting unit 103 predicts a KPI of each policy candidate generated by the policy
candidate generating unit 102.
[0090] FIG. 12 is a diagram illustrating a process performed by a policy candidate KPI predicting unit 103 of the
workflow generating apparatus 1 of the one embodiment.
[0091] The policy candidate KPI predicting unit 103 first trances, for each individual, a policy workflow through multiple
condition branches on the basis of the individual state data and determines an intervening node(following contents) to
be reached by specifying the intervening node.
[0092] In FIG. 12, the reference symbol A represents a process that determines which intervening node is allocated
to an individual in a policy candidate.
[0093] In the policy candidate represented by the reference symbol A in FIG. 12, the policy candidate KPI predicting
unit 103 specifies a node (intervening node) allocated to a particular individual by sequentially making selections along
the condition branches from the upstream side to the downstream side of the policy candidates for the particular individual.
[0094] Then, the policy candidate KPI predicting unit 103 performs various KPI prediction based on the individual state
data and the intervening node allocated to the individual.
[0095] In FIG. 12, the reference symbol B represents a process that predicts a personal-level KPI.
[0096] For example, if the KPI is a CKD new onset ratio, the policy candidate KPI predicting unit 103 inputs the state
(s1, ..., sN) and intervening nodes (T1, ..., TM) to a predetermined predicting model (KPI predicting model) for each
individual and responsively outputs a CKD new onset ratio. A predicting model may be provided for each KPI.
[0097] A predicting model may be constructed by applying a machine learning algorithm such as Bayesian model
learning or deep learning to the previous machine learning data.
[0098] A predicting model may be, for example, a deep learning model (deep neural network). A neural network may
be hardware circuitry, or may be a virtual network provided by means of software that connects layers virtually constructed
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on a computer program by the processor 10a (see FIG. 6) or the like.
[0099] FIG. 13 is a diagram illustrating an example of a state of each individual and a result of allocating an intervening
node for each policy candidate in the workflow generating apparatus q of an example of the one embodiment; and FIG.
14 is a diagram illustrating a result of predicting a KPI of each individual for each policy candidate in the workflow
generating apparatus 1 of an example of the one embodiment.
[0100] The example of these FIGS. 13 and 14 assumes the number of policy candidates is four and the number of
individuals is 6,875.
[0101] FIG. 13 illustrates a value corresponding to each branch condition and a result of intervening node allocation
of each individual.
[0102] The individual of each policy illustrated in FIG. 14 corresponds to each individual of each policy in FIG. 13. In
some policy, a KPI may change as the result of node allocation changes. For example, in FIG. 13, an individual having
an individual ID of 6875 is allocated to the intervening node #4 in the existing policy (policy No. 0), but is allocated to
the intervening node #5 in the policy No. 4.
[0103] As a result, as illustrated in FIG. 14, this individual having an individual ID of 6875 has a KPI1_CKD onset ratio
of 0.87 and a KPI2_ intervening node cost of 9700 in the existing policy (policy No. 0), whereas a KPI1_CKD onset ratio
of 0.79 and a KPI2_ intervening node cost of 10500 in the policy No. 4.
[0104] FIG. 15 is a diagram illustrating a method for calculating a KPI predicted value by the policy candidate KPI
predicting unit 103 of the workflow generating apparatus 1 of an example of the one embodiment.
[0105] The policy candidate KPI predicting unit 103 obtains a KPI predicted value for each of all individuals by inputting
information on the state of the individual and information on the intervening node of the individual to a KPI predicting
model for each policy. A KPI predicting model is prepared for each KPI.
[0106] The example illustrated in FIG. 15 illustrates a KPI #1 predicting model that generates a KPI #1 predicted value
and a KPI #2 predicting model that generates a KPI #2 predicted value.
[0107] The policy candidate KPI predicting unit 103 calculates the KPI #1 predicted value of a policy candidate by
calculating the average value of KPI #1 predicted value for all individuals calculated for the same policy candidate.
Similarly, the policy candidate KPI predicting unit 103 calculates the KPI#2 predicted value of a policy candidate by
calculating the average value of KPI #2 predicted value for all individuals calculated for the same policy candidate.
[0108] FIG. 16 is a diagram illustrating an example of an ultimate KPI predicted value predicted by the policy candidate
KPI predicting unit 103 of the workflow generating apparatus 1 of an example of the one embodiment.
[0109] As illustrated in FIG. 16, the policy candidate KPI predicting unit 103 calculates an average value of KPI predicted
values of each type of KPI for each policy candidate. The policy candidate KPI predicting unit 103 calculates KPI predicted
values (average values) of all the types of KPI for all the policy candidates.
[0110] Further, the policy candidate KPI predicting unit 103 obtains, for every policy candidate, a difference between
a KPI predicted value of an existing policy and a KPI predicted value of the policy candidate, and obtains a fluctuation
vector of each perturbation. A vector representing a difference between a KPI predicted value of an existing policy and
a KPI predicted value of each policy candidate may be referred to as a difference vector.
[0111] FIG. 17 is a diagram illustrating a method for generating a fluctuation vector by the policy candidate KPI
predicting unit 103 of the workflow generating apparatus 1 of an example of the one embodiment.
[0112] FIG. 17 illustrates an example having two types of KPI in which example an existing policy and policy candidates
1-3 are arranged in a two-dimensional coordinate space having a horizontal axis representing a predicted value of the
KPI #1 and a vertical axis representing a predicted value of the KPI #2. FIG. 17 illustrates four difference vectors
representing differences of the respective KPI values of the policy candidates 1-4 from the KPI predicted value of the
existing policy.
[0113] FIG. 18 is a diagram illustrating an example of a fluctuation vector generated by the policy candidate KPI
predicting unit 103 of the workflow generating apparatus 1 of an example of the one embodiment.
[0114] FIG. 18 illustrates, for each of policy candidate 1 to 4, a fluctuation vector (fluctuation vector_KPI#1) of the KPI
#1 from an existing policy and a fluctuation vector (fluctuation vector_KPI#2) of the KPI #2 from the existing policy.
[0115] The policy candidate KPI predicting unit 103 calculates a KPI fluctuation vector (difference between a KPI
predicted value of the existing workflow and a KPI predicted value of each of the multiple candidate workflows) of the
candidate workflow (policy candidates) from the existing workflow.
[0116] The policy candidate KPI predicting unit 103 stores information of the generated fluctuation vector of the KPI
predicted value of each policy candidate into a predetermined storing region of the storing device 10d.
[0117] FIG. 19 is a diagram illustrating an example of a functional configuration a synthesized policy provisional KPI
predicting unit 104 of the workflow generating apparatus 1 of an example of the one embodiment.
[0118] The synthesized policy provisional KPI predicting unit 104 generates a synthesized policy based on the re-
spective KPI predicted value of each policy candidates calculated by the policy candidate KPI predicting unit 103. The
synthesized policy provisional KPI predicting unit 104 generates multiple synthesized policies by combining two or more
of the multiple KPI fluctuation vectors.
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[0119] If generating multiple policy candidates to be synthesized that occur perturbations having overlapping influence
ranges, the synthesized policy provisional KPI predicting unit 104 predicts a KPI, setting a higher weight to a policy
candidate occurring a perturbation at the upper side when a KPI fluctuation vector is synthesized.
[0120] If a selected route in a policy workflow contains two or more perturbations, these perturbations have overlapping
influence ranges.
[0121] As illustrated in FIG. 19, the synthesized policy provisional KPI predicting unit 104 has functions as a weight
combination listing unit 201, a weight adjusting parameter calculating unit 202, a KPI provisional predicting value cal-
culating unit 203, and a combination determining unit 204.
[0122] FIG. 20 is a diagram illustrating a process performed by the synthesized policy provisional KPI predicting unit
104 of the workflow generating apparatus 1 of an example of the one embodiment.
[0123] In FIG. 20, the reference symbol A represents a process in which the synthesized policy provisional KPI pre-
dicting unit 104 generates a synthesized policy by weighting the respective perturbations and adding the weighted
perturbations to the existing policy. In addition, the symbol B represents a synthesized policy satisfying the KPI target.
[0124] The target threshold #1 is set for KPI #1 and the target threshold #2 is set for KPI #2. A region satisfying both
of the target thresholds #1 and #2 may be referred to as a KPI target goal region.
[0125] The synthesized policy provisional KPI predicting unit 104 sets the weight (0 or 1 in the present embodiment)
for each policy candidate to generate synthesized policy satisfying both of the target thresholds #1 and #2, in other
words, being included in KPI target goal region.
[0126] The present workflow generating apparatus 1 generates a synthesized policy that satisfies all KPI targets by
weighting the respective perturbations and adding the weighted perturbations to the existing policy. Therefore, the
synthesized policy provisional KPI predicting unit 104 calculates a provisional value of the KPI prediction of the synthe-
sized policy.
[0127] In the present workflow generating apparatus 1, the following Expression (1) represents a KPI provisional
predicted value Y of the synthesized policy obtained by the weighting and adding of an existing policy and the fluctuation
vectors. 

Here, X0 is a KPI predicted value of the existing policy. W1 is the weight of the perturbation 1. ΔX1 is the fluctuation
vector of the perturbation 1. WN is the weight of the perturbation N. ΔXN is perturbation N fluctuation vector.
[0128] The weight combination listing unit 201 generates combination pattern of the weights W1 to WN to be used in
the KPI provisional predicted value Y of the synthesized policy represented by the above Expression (1). That is, the
weight combination listing unit 201 generates a combination pattern of weights to be applied to the perturbations. The
combination pattern of weights may be referred to as a weight pattern.
[0129] FIG. 21 is a diagram illustrating an example of combination patterns of weights applied to perturbations in the
workflow generating apparatus 1 of an example of the one embodiment.
[0130] In the example of FIG. 21, multiple types of weight pattern (for example, weight pattern 1 to 4) are associated
with perturbations 1 to 4. The weight pattern is a combination of the weights set for the perturbations 1 to 4. In the
example illustrated in FIG. 21, the weight of each perturbation is represented by 0 or 1, a perturbation set with a weight
of 1 is used for a synthesized policy, and a perturbation set with a weight of 0 is not used for a synthesized policy.
[0131] For example, a weight pattern 1 indicates that the perturbation 1 and the perturbation 4 are used for a synthesized
policy, but the perturbation 2 and the perturbation 3 are not used. For example, a weight pattern 4 indicates that only
the perturbation 4 is used for a synthesized policy, but the perturbations 1 to 3 are not used.
[0132] The multiple types of combination patterns of weights illustrated in FIG. 21 represent perturbation candidates
to be combined into an existing policy workflow. These combination patterns of weights may be referred to as weight
combination candidates.
[0133] As described above with reference to FIG. 4, in providing multiple perturbations to an existing policy workflow
when a synthesized policy is generated, if the influence ranges of the perturbations do not overlap, the KPI predicted
value of the synthesized policy can be obtained by summing the KPI predicted value of the existing policy and the
fluctuation vectors of the policy candidates.
[0134] In contrast to the above, as described above with reference to FIG. 5, in providing multiple perturbations to an
existing policy workflow when a synthesized policy is generated, if the influence ranges of the perturbations overlap, the
KPI predicted value of the synthesized policy is not obtained simply by summing the KPI predicted value of the existing
policy and the fluctuation vectors of the policy candidates.
[0135] As a solution to the above, in providing multiple perturbations to an existing policy workflow when a synthesized
policy is generated, if the influence ranges of the multiple perturbations overlap, the weight adjusting parameter calculating
unit 202 sets parameters (weight adjusting parameters) for the above parameters on the basis of the relationship among
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the perturbations of the existing policy workflow.
[0136] The weight adjusting parameter calculating unit 202 sets the weight adjusting parameter such that a weight of
an upper perturbation (at an upper point) of a policy workflow exerts a higher influence than a weight of a lower perturbation
(at a lower point).
[0137] FIG. 22 is a diagram illustrating a process performed by a weight adjusting parameter calculating unit 202 of
the workflow generating apparatus 1 of an example of the one embodiment.
[0138] The weight adjusting parameter calculating unit 202 determines a weight adjusting parameter ηi (i=1,..., N) for
a perturbation i among the multiple perturbations in the following steps (1) to (6).
[0139] Step (1): The weight adjusting parameter calculating unit 202 extracts a perturbation group P0 of perturbations
each having a value of one or more among the weight combination candidates.
[0140] In FIG. 22, the reference symbol A illustrates weight combination candidates extracted from the multiple types
of combinations of weight patterns generated by the weight combination listing unit 201. In FIG. 22, the perturbation 1
and the perturbation 2 each correspond to perturbations having a weight of one or more.
[0141] Step (2): The weight adjusting parameter calculating unit 202 specifies the presence or the absence of overlap
of the respective influence ranges of the perturbations on the basis of the structure of the policy workflow, and obtains
an overlap presence/absence matrix.
[0142] In FIG. 22, the reference symbol B illustrates an example of a policy workflow, and all the perturbations 1 to 4
are reflected in the measure workflow indicated by the reference symbol B. Furthermore, in FIG. 22, the reference symbol
C illustrates an overlap presence/absence matrix representing the presence or the absence of overlap of the respective
influence ranges of the perturbations in the policy workflow represented by the reference symbol B. In the overlap
presence/absence matrix indicated by the reference symbol C in FIG. 22, for example, the perturbation 1 overlaps all
of the perturbations 2 to 4, which means the perturbation 1 affects all the perturbations 2 to 4. Further, for example, the
perturbation 2 only affects perturbation 3.
[0143] The weight adjusting parameter calculating unit 202 may generate an overlap presence/absence matrix on the
basis the policy workflow using any known method, and the description of the method is omitted here.
[0144] The weight adjusting parameter calculating unit 202 extracts a submatrix P1 corresponding to the perturbation
group P0 with reference to the overlap presence/absence matrix. In FIG. 22, reference symbol D represents a submatrix
P1 corresponding to the perturbation group P0 extracted from the duplication presence/absence matrix indicated by
reference symbol C.
[0145] Step (3): The weight adjusting parameter calculating unit 202 refers to submatrix P1 and sequentially specifies
whether or not each perturbation i included in perturbation group P0 has an influence range overlapping an influence
range of at least one perturbation. In the example of FIG. 22, the influence range of the perturbation 2 is included (i.e.,
overlap) in the influence range of perturbation 1.
[0146] Step (4): The weight adjusting parameter calculating unit 202 sets ηi=1 for a perturbation i having no overlapping
of the influence range.
[0147] Step (5): On the other hand, for a perturbation i having overlapping of at least one influence range, the weight
adjusting parameter calculating unit 202 sets a higher value to the parameter η to an upper perturbation in the policy
workflow, and sets a lower value to the parameter η to a lower perturbation in the policy workflow.
[0148] FIG. 23 is a diagram illustrating a flow depth of a policy workflow in the workflow generating apparatus 1 of an
example of the one embodiment.
[0149] In FIG. 23, the reference symbol A illustrates the structure of a policy workflow and a flow depth. A policy
workflow having a tree structure has a hierarchical structure. In such a policy workflow, an upper layer in the hierarchy
is provided with a shallow flow depth while a lower layer in the hierarchy is provided with a deeper flow depth. In FIG.
23, 1 is set as the shallowest flow depth and 4 is set as the deepest flow depth.
[0150] Step (6): The weight adjusting parameter calculating unit 202 sets the parameter η by applying an attenuation
function based on flow depth.
[0151] In FIG. 23, the reference symbol B denotes an attenuation function based on the flow depth. In the policy
workflow, the weight adjusting parameter calculating unit 202 sets a higher value to a weight adjusting parameter of a
shallower (upper) flow depth, and a lower value to a weight adjusting parameter of a deeper (lower) flow depth.
[0152] When a flow depth of the target perturbation i is represented by x(i), the attenuation function for obtaining a
weight adjusting parameter η is expressed by, for example, the following Expression (2). 

In the above Expression (2), the symbol "a" is a constant.
[0153] Furthermore, as the final value η’(i), the weight adjusting parameter calculating unit 202 performs normalization
represented by the following Expression (3) such that the average value of all the parameter η’(i) becomes 1. 
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[0154] In the above Expression (3), the symbol M is the number of perturbations included in the target perturbation
group P0. In the example indicated by the reference symbol A in FIG. 22, M=2, for example.
[0155] FIG. 24 is a diagram illustrating examples of a weight pattern and an adjusting parameter of the workflow
generating apparatus 1 of an example of the one embodiment.
[0156] In FIG. 24, the reference symbol A represents weight combination patterns to perturbations, which is the same
as weight combination patterns of the perturbations illustrated in FIG. 21. Furthermore, the reference symbol B represents
a result of determining the presence or absence of overlapping of the perturbations. In addition, the reference symbol
C represents the result of calculating a weight adjusting parameter.
[0157] FIG. 25 is a diagram illustrating a synthesized policy after weight adjustment with a weight adjusting parameter
in the workflow generating apparatus 1 of an example of the one embodiment.
[0158] FIG. 25 illustrates an example having two types of KPI and indicates synthesized policies (see the reference
symbols a and b) generated by synthesizing an existing policy and a policy candidate applied with an upper perturbation
and also a policy candidate applied with a lower perturbation in a two-dimensional coordinate space having a horizontal
axis representing a predicted value of the KPI #1 and a vertical axis representing a predicted value of the KPI #2.
[0159] In FIG. 25, a reference symbol "a" indicates a synthesized value when the weight is not adjusted by using a
weight adjusting parameter η. In contrast to the above, the symbol b represents a synthesized value obtained by height-
ening the weights of policy candidates of upper perturbations through weight adjustment with a weight adjusting parameter
η and adding weights.
[0160] The KPI provisional predicting value calculating unit 203 calculates, for each KPI, a KPI provisional predicted
value of a synthesized policy.
[0161] The KPI provisional predicting value calculating unit 203 calculates a KPI provisional predicted value Y(k) for
each KPI on the basis of the following Expression (4). 

[0162] The symbol k is a value for specifying any KPI among L types of KPI, and the symbol k is a natural number
equal to or greater than one. The symbol η1 is an adjusting parameter of the perturbation 1 and the symbol ηN is an
adjusting parameter of the perturbation N.
[0163] When multiple perturbations (changes) are included in one selected route in the candidate workflow, the syn-
thesized policy provisional KPI predicting unit 104 calculates a KPI predicted value (KPI Provisional predicted value) of
each of the multiple synthesized policy by reflecting the weight parameter η set such that the weight (W) of an upper
perturbation in the selected route is higher than the weight (W) of a lower perturbation in the selected route.
[0164] The synthesized policy provisional KPI predicting unit 104 calculates the KPI provisional predicted value (KPI
predicted value) of each of the multiple synthesized policy by weighted addition of KPI predicted value of the existing
workflow (existing policy) and the KPI fluctuation vectors (differences between KPI predicted value of the existing workflow
and KPI predicted values of the respective candidate workflows).
[0165] The combination determining unit 204 calculates (determines) a weight combination (W1, ..., WN) by applying
a combination optimization algorithm or the like such that all the KPI predicted values Y after the weight adjustment by
weight adjusting parameters η calculated by the KPI provisional predicting value calculating unit 203 satisfy the respective
KPI targets.
[0166] FIG. 26 is a diagram illustrating a process performed by a combination determining unit 204 of the workflow
generating apparatus 1 of an example of the one embodiment.
[0167] The combination determining unit 204 checks whether provisional predicted values Y of the KPIs of all types
of synthesized policy are less than the target values Z of the KPIs, that is, whether all the KPIs satisfy the KPI targets.
[0168] FIG. 27 is a diagram illustrating an example of a KPI target in the workflow generating apparatus 1 of an example
of the one embodiment.
[0169] FIG. 27 illustrates an example that the KPI #1 is a CKD onset rate and KPI target Z(1) thereof is 0.30.
[0170] In the example of FIG. 26, the combination determining unit 204 checks, for example, whether the provisional
predicted value Y(1) of the KPI #1 of a synthesized policy is less than the target value Z(1) of KPI #1 (i.e., Y(1) < Z(1)).
[0171] Furthermore, the combination determining unit 204 checks, for example, whether the provisional predicted
value Y(L) of a KPI #L of a synthesized policy is less than the target Z(L) of the KPI #L (i.e., Y(L)<Z(L)).
[0172] Then, the combination determining unit 204 determines a weight combination pattern that can make all the KPI
satisfy the respective KPI targets as an optimum weight combination pattern for generating a synthesized policy that
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can achieve the KPI target.
[0173] The combination determining unit 204 may select multiple weight combination patterns as the optimal weight
combination pattern for generating a synthesized policy that can achieve the KPI target.
[0174] The synthesized policy actual KPI predicting unit 105 generates a synthesized policy by adding multiple per-
turbations to the existing policy on the basis of the weight combination pattern determined by the combination determining
unit 204, and performs actual KPI prediction of the synthesized policy.
[0175] Then, the synthesized policy actual KPI predicting unit 105 checks whether all the KPI predicted results satisfy
the respective target conditions (KPI targets) in the actual KPI prediction of the synthesized policy.
[0176] FIG. 28 is a diagram illustrating a process performed by a synthesized policy actual KPI predicting unit 105 of
the workflow generating apparatus 1 of an example of the one embodiment.
[0177] If a KPI prediction result that does not satisfy target condition is present as a result of the checking whether all
the KPI predicted results satisfy the respective target conditions (KPI targets) of the synthesized policy, the synthesized
policy actual KPI predicting unit 105 changes the manner of providing the perturbations and causes the policy candidate
generating unit 102 to regenerate a synthesized policy.
[0178] As a manner of providing perturbations at this time, the synthesized policy actual KPI predicting unit 105 may
provide perturbations starting from a synthesized policy close to the target condition.
[0179] For example, the synthesized policy actual KPI predicting unit 105 obtains a difference between KPI predicted
value and the target value for every synthesized policy. When a synthesized policy has multiple KPIs, this difference is
obtained for each KPI, and the average value of the differences is obtained.
[0180] Then, a synthesized policy having the average of the differences is smaller than a predetermined threshold or
that having the smallest average may be specified as the synthesized policy.
[0181] The synthesized policy actual KPI predicting unit 105 generates new policy candidates by reproviding multiple
new patterns of perturbations (see FIGs.9 and 10) to the synthesized policy.
[0182] If confirming that all the KPI prediction results satisfy the target conditions (KPI targets) as a result of the
checking whether all the KPI predicted results satisfy the respective target conditions (KPI targets) of the synthesized
policy, the synthesized policy actual KPI predicting unit 105 determines the synthesized policy to be a remedial policy
and ends the process.
[0183] The output controlling unit 106 outputs information of the remedial policies determined by the synthesized policy
provisional KPI predicting unit 104. The output controlling unit 106 may generate the outputted information including the
information of the remedial policies and present the outputted information to the user (policy developer). The outputted
information is information obtained by visualizing the information of the remedial policies. The output controlling unit 106
may include the information of the remedial policy in the outputted information.
[0184] For example, the output controlling unit 106 may output the outputted information to the monitor or the like via
the graphic processing device 10b.
[0185] FIG. 29 is a diagram illustrating an example of outputted information generated by an output controlling unit
106 of the workflow generating apparatus 1 of an example of the one embodiment.
[0186] The outputted information illustrated in FIG. 29 is displayed on, for example, a monitor (not illustrated) of an
information processing apparatus used by a user, and arranges information (see the reference sign P01) of the existing
policy and information (the reference sign P11) of the remedial policy side by side.
[0187] In the information of the existing policy and the information of the remedial policy, the respective policy workflows
(see the reference signs P02, and P12) are illustrated, and KPI information (see the reference signs P03, and P13) in
which the target value and the predicted value of a KPI are associated is illustrated.
[0188] The user can compare and confirm the existing policy and the remedial policy.
[0189] In the policy workflow of the remedial policy, the visibility may be enhanced by a marker or changing the display
color on a changed part (perturbation) from the policy workflow of the existing policy (see the reference signs P15, and
P16).
[0190] Alternatively, in the KPI information of the existing policy, the visibility may be enhanced by changing the font
and/or the display color of the value of KPI below the target value (see the reference signs P04). In addition, the visibility
may be enhanced by a marker or changing the display color on a changed part that indicates a predicted value of a KPI
below the target value in the existing policy has improved in KPI information of the remedial policy (refer to the reference
sign P14).
[0191] The output controlling unit 106 outputs the workflow of synthesized policy whose KPI provisional predicted
value (KPI predicted value) satisfies the target value.

(C) Operation:

[0192] An outline of a process in the workflow generating apparatus 1 according to an example of an embodiment
configured as described above will now be described with reference to a flow chart (Steps S01 to S05) illustrated in FIG. 30.
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[0193] In Step S01, the existing policy obtaining unit 101 obtains an existing policy.
[0194] In Step S02, the policy candidate generating unit 102 generates multiple policy candidates by adding a pertur-
bations to the existing policy workflow.
[0195] In Step S03, the policy candidate KPI predicting unit 103 predicts a KPI of each policy candidate generated by
the policy candidate generating unit 102. Further, the policy candidate KPI predicting unit 103 obtains, for all the policy
candidates, a difference between a KPI predicted value of an existing policy and a KPI predicted value of policy candidate,
and obtains a fluctuation vector of each perturbation.
[0196] In Step S04, the synthesized policy provisional KPI predicting unit 104 generates a synthesized policy by
synthesizing fluctuation vectors of the policy candidates on the basis of the respective KPI predicted values of the policy
candidates calculated by the policy candidate KPI predicting unit 103.
[0197] In addition, the synthesized policy provisional KPI predicting unit 104 sets a weight adjusting parameters based
on the relationship between perturbations on the existing policy workflow, and calculating a KPI provisional predicted
value of each synthesized policy by reflecting the calculated weight adjusting parameters. If the influence ranges of the
perturbations occur in generating multiple policy candidates to be synthesized, the synthesized policy provisional KPI
predicting unit 104 predicts a KPI, setting a higher weight to a policy candidate occurring a perturbation at the upper
side when a KPI fluctuation vectors are synthesized.
[0198] In Step S05, the synthesized policy actual KPI predicting unit 105 generates a synthesized policy by adding
multiple perturbations to the existing policy on the basis of the weight combination pattern determined by the combination
determining unit 204, and performs actual KPI prediction of the synthesized policy.
[0199] A synthesized policy that all KPI prediction results satisfy the target conditions (KPI targets) are adopted as a
remedial policy.
[0200] Next, a detailed process in the workflow generating apparatus 1 according to an example of the embodiment
will now be described with reference to a flow chart (Steps S1-S7 and S41-S44) illustrated in FIG. 31. Note that the like
reference symbols designate the same processes as those described above in the drawings.
[0201] In Step S1, the existing policy obtaining unit 101 obtains an existing policy.
[0202] In Step S2, the policy candidate generating unit 102 generates multiple policy candidates by adding perturbations
to the existing policy workflow.
[0203] In Step S3, the policy candidate KPI predicting unit 103 predicts a KPI of each policy candidate generated by
the policy candidate generating unit 102. Further, the policy candidate KPI predicting unit 103 obtains, for all the policy
candidates, a difference between a KPI predicted value of an existing policy and a KPI predicted value of each policy
candidate, and obtains a fluctuation vector of each perturbation.
[0204] The process for predicting the provisional KPIs of the synthesized policy in Step S4 includes the process of
Steps S41 to S44.
[0205] In Step S41, the weight combination listing unit 201 generates multiple weight combination patterns to be
applied to the perturbations.
[0206] In Step S42, in providing multiple perturbations to an existing policy workflow when a synthesized policy is
generated, if the influence ranges of the perturbations overlap, the weight adjusting parameter calculating unit 202 sets
parameters for the above weights on the basis of the relationship among the perturbations of the existing policy workflow.
[0207] In step S43 of steps, the KPI provisional predicting value calculating unit 203 calculates, for each KPI, a KPI
provisional predicted value of the synthesized policy.
[0208] In S44 of steps, the combination determining unit 204 calculates (determines) a weight combination such that
all the KPI predicted values after the weight adjustment by weight adjusting parameters calculated by the KPI provisional
predicting value calculating unit 203 satisfy the respective KPI targets.
[0209] After that, in Step S5, the synthesized policy actual KPI predicting unit 105 generates a synthesized policy by
adding multiple perturbations to the existing policy on the basis of the weight combination pattern determined by the
combination determining unit 204, and performs actual KPI prediction of the synthesized policy.
[0210] In Step S6, the synthesized policy actual KPI predicting unit 105 checks whether all the KPI predicted results
satisfy the respective target conditions (KPI targets) in the actual KPI prediction of the synthesized policy.
[0211] If a KPI prediction result that does not satisfy the target condition is present (see No route of Step S6), the
process returns to Step S2 that changes the manner of providing the perturbations and causes the policy candidate
generating unit 102 to regenerate a synthesized policy.
[0212] On the other hand, if all the KPI prediction results satisfy the target conditions (KPI target) as a result of the
checking in Step S6 (see YES route in Step S6), the process proceeds to Step S7.
[0213] In Step S7 of steps, the output controlling unit 106 outputs the remedial policy determined by the synthesized
policy provisional KPI predicting unit 104. Then, the process ends.
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(D) Effect:

[0214] As described above, according to the workflow generating apparatus 1 as an example of the embodiment, if
the influence ranges of the perturbations overlap in generating multiple policy candidates to be synthesized, the syn-
thesized policy provisional KPI predicting unit 104 predicts a KPI, setting a higher weight to a policy candidate occurring
a perturbation at the upper side when a KPI fluctuation vector is synthesized.
[0215] Considering that a lower perturbation is affected by an upper perturbation in a policy workflow as the above
makes it possible to predict more accurate KPIs.
[0216] In addition, the weight adjusting parameter calculating unit 202 sets a higher value to a weight adjusting pa-
rameter η of a shallower (upper) flow depth, and a lower value to a weight adjusting parameter η of a deeper (lower)
flow depth by using an attenuation function. This makes it possible to set a higher weight to a policy candidate occurring
a perturbation at the upper side when a KPI fluctuation vector is synthesized.

(E) Miscellaneous:

[0217] The disclosed techniques are not limited to the embodiment described above, and may be variously modified
without departing from the scope of the present embodiment. The respective configurations and processes of the present
embodiment can be selected, omitted, and combined according to the requirement.
[0218] For example, as illustrated in FIG. 17 and the like, in the above-described embodiment assumes that two types
of KPI are present and indicates a difference vector in a two-dimensional coordinate space having a horizontal axis
representing a predicted value of the KPI #1 and a vertical axis representing a predicted value of the KPI #2, but is not
limited to this. Alternatively, three types of KPI may be present, and the coordinate space in which a difference vector
is expanded may be a three or more dimensional space.
[0219] In the above-described embodiment, the weight W used in KPI provisional predicted value Y of synthesized
policy is either 0 or 1, but the present invention is not limited thereto and may be a value other than 0 and 1.
[0220] Further, in the above-described embodiment, the method of adding a perturbation to the policy workflow is not
limited to that illustrated in FIG. 9, and a perturbation may be added by a method other than these methods.
[0221] In addition, those ordinary skilled in the art can carry out and manufacture of the present embodiments with
reference to this disclosure.

[Description of Reference Sign]

[0222]

1 workflow generating apparatus
10 computer
10a processor
10b graphic processing device
10c memory
10d storing device
10e IF device
10f IO device
10g reader
10h program
10i recording medium
10j bus
101 existing policy obtaining unit
102 policy candidate generating unit
103 policy candidate KPI predicting unit
104 synthesized policy provisional KPI predicting unit
105 synthesized policy actual KPI predicting unit
106 output controlling unit
201 weight combination listing unit
202 weight adjusting parameter calculating unit
203 KPI provisional predicting value calculating unit
204 combination determining unit
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Claims

1. A computer-implemented method for generating a workflow comprising:

generating a plurality of candidate workflows by making a modification to part of an existing workflow, the existing
workflow defining a plurality of condition branches and following contents at respective destinations of the
plurality of condition branches;
obtaining a plurality of KPI (Key Performance Indicator) fluctuation vectors one for each of the plurality of
candidate workflows from the existing workflow;
generating a plurality of synthesized policies by synthesizing two or more of the plurality of KPI fluctuation vectors;
calculating, when one of selected routes of the plurality of candidate workflows contains a plurality of the mod-
ifications, a KPI predicted value of each of the plurality of synthesized policies by reflecting a weight parameter
on the KPI fluctuation vector, the weight parameter being set such that a weight for a modification to an upper
point of the selected route among the plurality of modifications is higher than a weight for a modification to a
lower point of the selected route among the plurality of modifications; and
outputting a workflow of one of the plurality of synthesized policies the KPI predicted value of which satisfies a
target value.

2. The computer-implemented method according to claim 1, wherein the calculating of the KPI predicted value com-
prises summing a KPI predicted value of the existing workflow and a weighed KPI fluctuation vector obtained by
weighing the KPI fluctuation vector.

3. The computer-implemented method according to claim 1 or 2, wherein the weight parameter is set according to a
flow depth of each of the plurality of candidate workflows.

4. A workflow generating program for causing a computer to execute a process comprising:

generating a plurality of candidate workflows by making a modification to part of an existing workflow, the existing
workflow defining a plurality of condition branches and following contents at respective destinations of the
plurality of condition branches;
obtaining a plurality of KPI (Key Performance Indicator) fluctuation vectors one for each of the plurality of
candidate workflows from the existing workflow;
generating a plurality of synthesized policies by synthesizing two or more of the plurality of KPI fluctuation vectors;
calculating, when one of selected routes of the plurality of candidate workflows contains a plurality of the mod-
ifications, a KPI predicted value of each of the plurality of synthesized policies by reflecting a weight parameter
on the KPI fluctuation vector, the weight parameter being set such that a weight for a modification to an upper
point of the selected route among the plurality of modifications is higher than a weight for a modification to a
lower point of the selected route among the plurality of modifications; and
outputting a workflow of one of the plurality of synthesized policies the KPI predicted value of which satisfies a
target value.

5. The workflow generating program according to claim 4, wherein the calculating of the KPI predicted value comprises
summing a KPI predicted value of the existing workflow and a weighed KPI fluctuation vector obtained by weighing
the KPI fluctuation vector.

6. The workflow generating program according to claim 4 or 5, wherein the weight parameter is set according to a flow
depth of each of the plurality of candidate workflows.
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